The effects of purified beta-lactamase from Bacillus cereus on the activity of four cephalosporins are described. Drug inactivation was measured spectrophotometrically and confirmed by microbiological assay and by microbiological techniques involving determinations of minimum inhibitory concentrations and growth curves of Staphylococcus aureus NCTC 6571 (Oxford) in broth containing drug ± enzyme. Cephaloridine was the most sensitive of the four cephalosporins, followed by cephalothin and the sodium salt of 7-cyanacetamidocephalosporanic acid, with cephalexin considerably resistant to inactivation. The possible use of this beta-lactamase in the sterility testing of cephaloridine and cephalothin is examined.
Cephalosporins are more resistant to beta-lactamases from Gram-positive bacteria such as staphylococci than are benzylpenicillin, phenoxymethylpenicillin, or ampicillin (Pollock, 1967) , although the relative instability of cephaloridine to staphylococcal penicillinase has been described (Benner, Bennett, Brodie, andKirby, 1965; RidleyandPhillips, 1965) . Kuwabara and Abraham (1967) have reported that the zinc-dependent beta-lactamase II enzyme, obtained from a strain of Bacillus cereus preferentially destroyed cephalosporins.
In this paper, we describe the comparative susceptibility of four cephalosporins to a highly purified commercial beta-lactamase obtained from B. cereus and show some possible laboratory uses.
Methods

ANTIBIOTICS
These were the sodium salt of 7-cyanacetamidocephalosporanic acid (Cephacetrile (CAA), a giftfrom Ciba Laboratories, Horsham, Sussex) and cephaloridine, cephalothin, and cephalexin, which were kindly provided by Glaxo Research Laboratories Ltd, Greenford, Middlesex.
BETA-LACTAMASE PREPARATION
This was an injectable preparation of a highly purified freeze-dried form of B. cereus penicillinase, as an 800 000 unit vial (Neutrapen, Riker Received for publication 1 June 1973. Laboratories, Loughborough, Leicestershire). One unit inactivates 1 unit of benzylpenicillin per min at 25°C and pH 7.
HYDROLYSIS OF CEPHALOSPORINS
Solutions (2 x 10-4M) of cephalosporins in 6-7 x 10-3M phosphate buffer, pH 7 0, were mixed with equal volumes of Neutrapen solutions in this buffer, all solutions having previously been allowed to equilibrate at 37°C. Changes in extinction at 255 nm for cephaloridine (O'Callaghan, Kirby, and Wishart, 1968; Jack and Richmond, 1970) and at 260, 263, and 263 nm, respectively,for cephalothin, cephalexin, and CAA during subsequent incubation at 37°C (+ 0 1°C) were followed by means of an automatic SP 600 recording spectrophotometer fitted with a temperature control. The blank cell contained buffer only.
ASSAYS
A biological assay was used to determine the effect of Neutrapen (0, 160 or 320 units/ml, final concentration) on the four cephalosporins (25 ,ug/ml final concentration) in buffer, pH 7, at 37°C. Residual antibiotic activity was determined, after quenching enzyme action in aliquots by iodine (O'Callaghan, Morris, Kirby, and Shingler, 1972) The test organism, Staphylococcus aureus NCTC 6571 (Oxford), was grown overnight at 37°C in 10 ml broth (Oxoid Ltd, London). Minimum inhibitory concentrations (MICs) of the drugs were determined as follows: 0-2 ml of overnight S. aureus cultures were added to 10 ml broth containing various concentrations of a cephalosporin + Neutrapen. The presence or absence of growth was noted after incubation for 24 hours at 37°C.
The effect of cephalosporins on the rate of growth of S. aureus in broth was determined as follows: 1 ml of an overnight 37°C broth culture was added to 39 ml broth (prewarmed to 37°C) containing the desired drug concentration + Neutrapen. Growth during subsequent incubation at 37°C was followed by means of a Unicam SP 600 spectrophotometer at a wavelength of 660 nm. This wavelength was chosen because of the red colour (absorption maximum 550 nm) which occurs when CAA is incubated with some beta-lactamases, including Neutrapen (Russell, 1972 figure 2 . Growth in broth containing Cephaloridine plus the higher concentrations of Neutrapen begins within the first five hours; in contrast, no visible growth of the organism occurs within this period in broth containing Neutrapen plus CAA or cephalothin, and virtually no growth after 24 hr when cephalexin replaces the other cephalosporins. 
Discussion
Our initial interest in studying the effect of this enzyme on the four cephalosporins was to determine whether Neutrapen could be used (a) as a simple inactivating agent (Russell, 1964) 
